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(57) Abstract: 



PURPOSE: A method for forming a source line 
in a flash device is provided to be capable of 
easily performing cell source ion-implantation 
processing by forming a passivation layer 
before coating a photoresist layer. 

CONSTITUTION: A tunnel oxide layer(22), a 
floating gate(23), a dielectric film(24) and a 
control gate(25) are sequentially stacked on a 
semiconductor substrate(21 ) having an 
isolation layer. A passivation layer(200) is 
formed on the entire surface of the resultant 
structure. A photoresist pattern(26) for 
defining a source line region is formed on the 
passivation layer. After patterning the 
passivation layer(26), the substrate of the 
source line region is exposed by selectively 
etching the isolation layer using the 
photoresist pattern and the passivation 
pattern. After hardening the photoresist 
pattern, a source line(27) is then formed by 
performing cell source ion-implantation using 
the hardened photoresist pattern(260) and the 
passivation pattern as a mask. 
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S& 1131 §1 ±2^ 01^3 5fgS SSH 

£2^ Bf°J XI ^ 01 3HS@ SSaiXI^M IH§!S ISO, SSaiXI^S IH§is DI^3S 0IS& 

x\D\sm ±2.± *|2j- g§§ siasm, ssauxi^s nn@e ssaoiih, gsia sm£iixias Meg 

018 ^gj 0^3S 0IS& M ±SZ± 0IS ^gj g§i SS8101 80)^ ^»2| ±2^: £12JS §S§I 

511 afecii, xpigg 6j2t i§ §j §sf i§ eseuxi^s Hues sj§ ¥»u ^ £^ 
01 g^soi □ mm ^md\ a'oixMi gen, 01s ejeioi g £2^ 01 s ^ej §§ai ois ^ej oi^a 
sai «srs hi chs ^sshxi ssai cos s»ie sh^spi simoi, ssaixi^s es a 011 01s 

« Bg 8hfe MSQtS S^ShOI fl| ^2^ 0IS ^SJ S§§ 4»«» 4= 21511 Shfe §EH=rl 

^xh°i ±2^ dfoj §^ a 011 ssioi 5i#ea. 



£2 

£X|, i2i EieJ, X15IS1 ±2^ SSaiXI^S ££j 

E 1a LHXI E 1cfe #£H SEH4H £X|£| ±3.± Si 21 §3 t^SS^I BSE. 

E 2a LHXI E 2cfer e &S2I ^AIOHOII COS «SH4H 4: XI 21 ±2^ 5i°l IS SSI SS8PI ¥l& ± 
Xh2| BSE. 

(ES2I ^2 ¥5011 CHt! ¥S°I SS) 

11. 21: BhEfll 12. 22: ay tf»OJ- 

13. 23: §gg IHIOIS 14, 2 4: SSXIiai 

15. 25: 3I0IS 16. 26: SSaiXI^S EHS 

17. 27: ^2^ &°1 160. 260: 3S1£ SS5HXI^S Ng 

200: as&t 
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at ssi m*t 



§DWmm ^2003-0049450 



& SSS MdW4H ±X[2\ 4:E^ a2J 1^ g^aoil 3» ^61 XPIS1 ^E^ *|2| g§§ g 

6H £E± a21M ISi ttH AfiSb SSaiXI^M HH©2| 44 M6f5KM fit ±E^ 012 

g§i siesi 4»hb 4* M£H4H ^x r 2j ±e^ a a oil ae soia. 



r^E^ a 2J (source I ine)B ggoPI ?|oH 4 Bfl «|2i ^2^1 2^6^ 
£E^ m^MZlQ. ±Q± 21§g 2f B¥l *J2j ^E^Oil SS«S §^6hOj 2^6 r ^ 

SSj(metal contact)SBO| SiO-. 01 e§! 0r£j(contact margin)8 2316110* oPI CHICHI 

£xk>ii^ qflstxi &2 aaoia. ±x r 2j hs^sim asspi ash sjeoii^ xpisi ^E±(seif 

aligned source; SAS) S§i eSH g£g *U*S£S a £E^ ae! (source line)S «0I *Jg6 r 2 & 

£ 1a IHXI E 1cfc mVAW ±X r 2| ±2.± a 6! IS S3i S6H>I SNB £X r 2j BHEOia. 

E 1aB S2E»H. B*E» 5IB(11)0II ±Xl «£|QKEAI &S)S 8«5K)I m E §^(field region)Hr 
^EIH S3 (active region)^ § 2| (def i ne)8tH , ^EIM S^°J 5IB(11) #0|| EH y 

tf»sMl2)B IS^Cf. El y ^»B|(12) &01I M^U >il0|S( 13) , ^2x1l°l(14) * !!§i IHI0|M(15) 
5r 3§a ^ }|0|^(stack gate) Bfl&CL ±X r 2| 2S*i&01l DBf «Ha2! XH»B 3±AI 

3\D\ oH ^I0|M(15)M MEj^El^g^ WSi x> W, CoSi x . TiSi x Sj» U2 3^3|| MH#0| 

a boi 3 gam $m. »3isa ±e^ s§§ aaspi ask*, xpisb ^e^ a r ^a s>s 
a mm aei xi«oi M»a ssaixi^M M@(i6)s ±§i dho\ = =?&&o\\ aaeo. ssaix! 

HH£(16)2 0.07/*n 0l6 r 2| §i£ DtSB ii£5H0r- BCL 

E 1bB ^56[2 , ^E^ (SAS etch) 5§i £!iJ6F01 ^E^ a 21 X|9j0ll E#a ^Xr 

g£|9|(EA| ei§)I HI X 61-01 Efei XI^2J ohEx-ll ^1^(11)01 S¥ ^#9^1 6 r H, X^ISM ^ 

ass ^oii as i§§ aaeo. x\D\mm ±z± ^ s§ ^ ssf s§ ss s^bii 
xi^m ime(i6)^ ^§ a|2|- £*joi m^s\o\ ¥WP^ ^o^xi^ gsa ssaixi^M nH0d6O)oi 

BQ. 

E 1cM SiofS, ^WPI- SSfa SSBIIXI^M HH id ( 160)M 0|g Oh^a^ 0ISB ^ 4:E>i 

0IS ^^(cell source Ion Implantation) S§i 5JS6 r 01 a 6! X|«°| BEHI ^ I & ( 1 1 ) CHI 

b oisoi ?aa sdH^ ^x r 2i ae!d7)B aaso. 

^OIB gdH MBH^H ^X r 2J Efoj IS Oil /H , XPISH ^Eri g§ ^ §11 S§ §2 

s ssaixi^M nHed6)g m% £^o! b^eioi a axil ^MPf sohxm s^a ssaixi 

HH & ( 160) 01 £1^01, 01 EH B ^^PF 3 29 S^aiXI^M KH 0(160)^ ^ ^E^ 012 

s§ ai oib ^a o^a^°i °* mm xhichs 4-sahxi ^^011 ca^ ^hpi- ^^yaa. ^, ^ ^e^ oi 

2 ^^Ai ^E^: 2121 Xl«^°j- 0[L\E\ §!orXI DhE XI^OilE 01201 ^^]£JCH ±X\2\ ^SJ^M 

xHSrAppi a a. 

Oia» ^XilM 6H^6PI ?IB 8m 2| ^o|E^, SSBIIXI^M HH&!(16)^ ^E16h01 01 

&°l SSaiXI^Mg ES(coating) PO. SSailX|^^2| ^MM ¥a»l 6 r H^Ml ^ ^E^ 01 

2 ^a s§ ai oi2 ^a d^bsaisi xiicn^ ^mm ^ %jlx\&. ^mz\ ^d\^ °\m e^E 

m% HH&IHJ SAh g^25 DrSIOI Xi6r£l2, E^OII EA| 5 r X|b &^XI°> ^^SIS XI « Oil § 

a) oil May ai^o^^ >iioi^ ^^oi oiBisiao. 

DrM &^E^, S^fillXI^M SHid(16)S M^i D^BS §!■ XPIS1 ^E^ ^ g§§ 285f2, ¥ 

&o\& ssaixi^M EH@d6)e mxsa. oi^2i s§oi ^ ^ Sr A, oi e ^^j §§i sias^i 

flSKM 012 ^^J D^aS2| 4^ Sl^ AH^g SMfiilXI^M EH&M D\\ 

01^ ^S^Oil ISPDf. 0I2HB ii2P AH^g 21 & A|^2i 4ib|2f ^^dPf g 

^^6^ §!oi0| 1 4^ SOilAI SO. 



WtE}M , g ggg ^E^ §§§ S6H r^E^: dF&ie (EH A|-S9fe SSSIIXI^e 

hh©2| a^moi ^e^ 012 ^ej g§« a«si ^as 4^ sbh^ ^x^2i ^e^ 

aei asvoii a ^^01 ao. 



OI&IB e SS2| ^AlOIIOil MdH^ ^Xf2J a 01 IS ^Xl- ^ 

eiqioi ^^a besi d\s &o\\ eh y ^ast, m^h 511 01 m . saaiat §y s§i }ioi^ ^ea ^ 
^ ^ioim 951 asmfe e^ii; ^,01 ^ioim ?s§ s^b sx-ii 95^011 s^^m ^^a^ Eh 

511; 6f5l M^et ^Oil ^E^ a 2! XI ^01 3H»a SSSilXI^^ IHee SSShb 6f3l 5££ilX|^ 

m nnee o^a^ s ^01 Mt^i nHEiy 6^ &5ii; ^>oi sMaixi^ hh© 

^ ^>pi nHEiya o r ^a^ ^ xpi§^ s§§ a^6 r oi aei xi« 

oil E#a feoi r^xi- g£iQii mnmo\ ^e^ aei xi«°i &^ X \\ j\mm e^api^ e^ti; §y 
6T5i ss^ixi^m imee g»Aia g^a sseiixi^e y nn E -iya ai a 4i 012 ^ 



6-2 



SJH ^§1^2003-0049450 

a qi^hs o\mm m ±2.± ois ?gj sit ssskh ^2^ Ef°j xi«°i ysai 3ieoii £2^ ei 
ejm sssis B3ii« simoi oi^oixis 2m ?§°s em. 



oisi. s i§§ esi sssioi ^aiisi ggspis &ci. 

£ 2a LHXI £ 2c S iTSSI ^AIOIOII US g£H-M ±X1°l i2i E12J §S ggS13| 4: 

XI 2| B°!£0|C1. 

£ 2aS S2E81S, g}£x1l }|5r(21)0ll 4:X1 SE|ei(£A| °J§!)8 fjgSIOI HE g^(field region)^ 
2!jE|S §2*(active region)S §2J(def ine)8H>, 2ljE|« g«2| &h£*|| 3>ie(21) &0II Elti 
&®^(22)m SgSCI. Ely <!i1S19f(22) 4J0H i£i 3HOIS(23). ^2X11^(24) Si 2Si 51101 = (25) 
31 ^ 3l|OIS(stack gate) ?5i SS&Ck £X1°| HS3S10H WEI 9IEE12J HSfM U±A| 

3131 ?ISH 21 ^I0IS(15)B SE|^£|5S3f WSi x . W, CoSi x , TtSi x §21 ifS 3^31 sUSOl 
S ^51 &0I 3S8H2 aiDh. »3|SS ^2^ S§i £!S8PI ?)6 r 01, 3H0IS ?5i S»S 

sai ^i^oii as^(2oo)s g&sm, sssM2oo) &on ssaixi^se ess! am xpisi £2^ 
□1^3 ^21 mm ±2.± ei°j xi 2- oi ssaixi^M EHe(26)s issa. ssaui^M 

IIH@(16)S 0.07/™ 0|81°| §SE Ol&m 3>E^ §!£!6H0f §1Ch SSaiXI^M Mi! (26) 8 &|Zf 0^3 

s & MfiB[(2oo)2i tis &)2| si-w miEiys ssbM20o)oi SMaixi^s hh 

S(26)a §S£l£f &d. 

feOICHI AH . SSaiXl^e EH@(26)S 1/^OISK bH,^8Mlfe 0.4 LHXI 1/an£| SSaiXI^Sg £2 

8101 iSBP. SSHOIIS OIS ^gj 01>:3 e< gfg 91 5H 5£aiXI±Sg 1(Um 0|& ES812tC1. 
SSS»(200)S 2Hg(oxide), S£t1§1g(oxi-nitride). §JS1g(nitr ide) Si gEIS2£1g^g(SiON) 
g CHE 6hUS 1.000 LHXI 10.000A21 ^MS. g^SIOI SSfia. SSBK200)2| S*f S^!S s 

e^zsoi- a^joiu sgf §ai2soi gf^iM sisea. 

E 2b> 82S1S. XPI§1 ±2^ ^=t(SAS etch) g§i SS8101 ±2>i E19J XI^OII tiS ±X1 
S£|S|(£AI XII 31 81 01 ±24: E19J X|2?2| eiEJII 3|&(21)0| 2¥ ESEIJtl §13, X13|gg 4: 

2i ^]2tS &S& *«l 3SI SSS S8BQ. XPI§g ±2.± ^J2| g§ cy gf §§ se> ssai 

xi^e nne(26)s mm ^goi aasoi ^wpi sfoixm gsisi ssaixi^e n§!(260)oi 

bq. oi3»i ah , §2B as ssia ssaixi^M nHe(260)°i aots ^J«i^h isaa esst<2oo)oii si 
sh a^acf. 

£ 2c« S55(B, ¥WI3h SfH SS1S SSSIXI^e m|@(260) 32 HHEHfei S 2sa|(200)S OIS ^gj 
D^3S OlSgv M ±2.± OIS ?gJ(cell source ion implantation) S§8 51S3104 £12J XI 

321 3ie(21)01l 0IS0I ^EJS! ^Xl°l rt£^ £|2J(27)S SSecf. 

40|§i S &S2| ^AIOIIOII nig gaH4H 4iX|°l £12J ^SOIIAH. Xh3|§^ 4:2^ *|2| g§ 

si aa si §°e ssaixi^M nn@(26)s setisi qisi^ixis as ^mi ^^01 af^acn n 
axii ¥»ipi ^01x12 sua ssaixi^s rae(260)oi sitcii. oia& ^wi^i »s ssisi ssaixi^ 

e HH@(260)S 411 OIS S§A| OIS 01^3S2| fllCHS 4^81X1 5S0II (US 

shim s &soiiAHfe asaixi^M nne(26o) oiaioii g^s asei(2oo)oi ois 

ES, ^ 4i£^ OIS ^SJAI i26 £I2J Xl^5?9i OIUEf S81XI CIS XI ^ 0)1 0IS0I ^gJSfe 

3ds awe 4= sm. 



4^§r H121 ^01, S igg Xl?l§§ ±2± SSOII |2§ SSaiXI^S ffll§i°l OF EH CHI OIS ^gl S 
HI 2!&g 81S Ste, 1 ! SS8l°^Mi. C1g31 SS S31B gj§ 4= SiEI. 

5i an , xpism 4:2^ ai oil asaixir^e imgoi ±j2* ^ggcHEi£ asis xi^oiipi *y ^2^ 
01s ^gis eci. 

§1, 1*m 0181°!' SSaiXI^MM 5)SS101 ^2^ E12J g^(source line formation)S 9\& S£ Si 
S 4^ 2131 OH SOII £S 01&OI g&Sffl. ££1 SSaiXI^S HHS°I flD@ S^Kpattern 

profile) S 2a£(uniformity)B ^HdAI^ 4 21 CI. 

2!HH, 0|8h£| g, fc S SSaiXI^M* £j§S 4 212HS 0.07/um 0I8|2| il£ 012* ^SS 4 21 
CI. 

yjJtH. ?^SIS XI ^ CHI mm HHEiyAI3|0^ SIS 3JI0I M S§i(gate contact) SSOI W'moU&Q . 

axm, esa^oi ois 4^gi mm ^mm s§§ sixi aoi£ g2§ s§ ai^°i 

B«S Si SS2| a215| 21D. 



1 

iXI SEIOIOI S^S B£»l 31 e 4T0II El^ §§i 311 01 M . ^SX1I^ Si Sil XlOie^l 5! 
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m\ nom =?zm sss a xhi ?s#oii at G 4§ isefb eai; 

aaoj Ahon ae j xi^oi jhss s^aixi^e hh^s e+^i ; 

5££||X|^M HHS * £.01 Maya ai°4i 0t±3£ XF?|g^ 4:2^ *J2| g§I 5! 

*£o\o\ ±9.± eiei ^ oil &j\ ±x\ S£|qjs xoahoi ej&i xi«£i &01 e*Exii ^ie 

m in*A|3lfc: B3||; 9t 

&D\ S^fillXI^M 01 @S SfiFAIZi flt. S£fllX|±^ HHS S #31 MEHy^ fil^i 01 S ^ 

S D[^3i Olgef fli 012 g§§ £!S6F01 ±2± df°J X|«2| BSEfll 2 IB Oil B4- 

£11 IS5^ SS8KM 01^01X1^ 5i ^S^^ shfe £Xh°J E}21 S£ »B. 

S^S 2 

fll 1 SOII &OUH, 

£££1IX|^M 0.4 LH XI 1//mo| c= ffl | £ ssaixi^^e EESmOl IS§fb 51 ^S2^ ai- 

^ M£H^ ±XF°| ej-oj gfg. 

S^S 3 

HI 1 SOU 21CHAH, 

s o\$= MdH^n r^xf°i eiej m& sb. 



S^PS 4 

HI 1 SOil Si 01 A).] 

fit Q 48 1,000 LH XI 10.000A2J ^D\\^ 8^61^ 
S£ SB. 



21 6Ffe M£H4H £Xf°j 



S?S 5 

»l 1 S0II 2^CH AH ( 

£>0| SsQ|g XI Ej" id^D} S&IOIU g&^OI- 3g5KM S^6h^ 21 ^S^^ 81- te M 
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£Q1 



(a) 



(b) 
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